Abstract: In the present study Cervatana and Almagra models from decision support system, MicroLEIS DSS, were applied to segregation of arable land surfaces from the marginal ones and suitability evaluation of wheat (Triticum aestivum), maize (Zea mays) and alfalfa (Medicago sativa) in Souma area with approximately 4100 ha extension in West Azarbaijan. Obtained results from both models are presented and discussed in this research work. Soil morphological and analytical data were collected from 35 soil profiles, representative of the study area and stored in SDBm plus database. The control or vertical section of soil for applying and running the models for annual selected crops, was calculated by soil layer generator 0.0-50 cm in depth, or between the surface and the limit of useful depth when the latter is between 0.0 and 50 cm. According to results, 80.49% of the total area was good capable for agricultural uses and 19.51% must be reforested and not dedicated to agriculture. The lands with good capability for agricultural uses is classified as highly suitable area (S2) for wheat, maize and alfalfa, but results in 822 ha for maize and in 126 ha for alfalfa refers to an excellent suitable (S1) and moderately suitable (S3) classes respectively. The most important limitation factors are soil texture and carbonate alone or together and maize -wheat -alfalfa can be selected as the best crop rotation. A simple map subsystem (ArcView GIS) was used for basic data and models result demonstration on a map.
Introduction
The Cervatana model forecasts the general land use capability or suitability for a broad series of possible agricultural uses or segregation of arable land surfaces from the marginal ones. Almagra model (De la Rosa et al. 2004) within the new MicroLEIS framework, the Pro&Eco package, was used as a Decision Support system (DSS) to stand on the main factors that affecting the soil suitability. It is based on crop suitability affected by potentiality of the environment. Since the early 1990s and following this trend, MicroLEIS (Microcomputer land evaluation information system) has evolved towards on agro-ecological decision support system. Today, MicroLEIS is a set of useful tools for decision-making which in a wide range of agro-ecological schemes. To date, it has been used in some countries with different climatic conditions such as semi-arid region of Iran (Shahbazi et al. 2008a ). They applied MicroLEIS DSS to evaluate the land use planning in Ahar area, East Azarbaijan. Results showed that in Ahar area, 45% of the total extension was classified as good capability land for agricultural uses and almost 12% of the area must be reforested by suitable shrub species, and not dedicated to agriculture, to minimize the land degradation. Additionally, soils with vertic properties used to present an excellent capability for most of the traditional crops. Wheat-alfalfasoybean was selected as the best crop rotation. Also, land capability evaluation and climate change impacts in semi-arid and Mediterranean areas using MicroLEIS DSS was assessed (Shahbazi et al. 2008b ) and results showed that maize has 70% and 35% of yield reduction respectively in Ahar and Seville area, and this coefficient will increase 20% by climate change. Yehia (2007) used the MicroLEIS software to evaluate the soil of Bangar el-Sokkar area (Egypt) and found the dominant capability subclasses of S2l, S2tl, and S3l with soil properties and topographic conditions as main limiting factors. Also suitability of specific crops using MicroLEIS program (Almagra model) in Sahal Baraka, Farfara oasis, Egypt was studied (Wahba et al. 2007) and results showed that soil texture, drainage condition and exchange sodium percentage are the main limitation factors. Almagra model in Mexico was used to evaluate the fluvial-marine plain within the municipality of Tuxpan, Nayarit (Lopez Garcia et al. 2006) . Model application results showed 21.73% of soils with very good and 59.98% with moderate aptitude for the majority of the evaluated farming, and the remaining 18.43% had no capacity at all. Generally the soils of this municipality are suitable for farming cotton, maize and sorghum. The maize and sorghum are already intensely cultivated; meanwhile cotton will be a very good alter-542 A.A. Jafarzadeh et al. native for the region. This paper is intended to show the possibilities of using an agro-ecological land evaluation decision support system and the main aim is to point out the best agricultural lands for diversification of crop rotation and select the best agricultural land use.
Material and methods

This study was performed in the Souma area between 44
• 35 to 44
• 40 east longitude and 37
• 50 to 37
• 55 north latitude, in the North-West of Iran (West Azarbaijan) which is closed to Urmieh with different physiographical units of plain, alluvial plain, plateau and hill side (Fig. 1 ). In the area with an approximately 4100 ha extension, slopes and elevation range from 2-10%, and 1200-1400 m a.s.l., respectively. The soil morphological, physical and chemical characteristics of representative soil families, which will use as data input in the Almagra model, are summarized in Table 1 . Climate characteristics of the study area can be found in Shahbazi et al. (2009) . The field work was carried out with a general reconnaissance survey through the whole study area to be familiar with the different aspects available of the area, i.e. geomorphology, different land forms, soils, land uses, vegetation cover and accessibility. Based on the pre-field interpretation and the information obtained during the reconnaissance field survey, the sample area was chosen. Thirty five representative soil profiles were selected to present the variation in the soils of the study area. Also, useful depth (cm), degree of profile development, drainage, stoniness percent, texture, carbonate, electrical conductivity and exchangeable sodium percentage in representative soil profiles were determined and analyzed. The data were stored in soil multilingual database (SDBm plus) to create the information in control section between 0.0 to 50 cm using "File layer generators" to apply in Cervatana and Almagra models.
The MicroLEIS software is an automatized application of this soil suitability method, which matches soil characteristics of the soil-units with growth requirements of each par- ticular crop; and results in the crop growth limitations being provided by the computer. This is not an expert system in itself, as it provides no information, but rather is an empty system that enables evaluators to introduce their own evaluation characteristics; choose their own Land Utilization Type (LUT), Land Qualities (LQs) and Land Characteristics (LCs) according their own knowledge and data availability. Depending on the gradations considered for each of the criteria selected and on the different agricultural uses, five suitability classes (S1, S2, S3, S4 and S5) are established. Following the criterion of maximum limitation, each factor has a definite action, and the verification of the degree of a single variable is sufficient to classify the soil in the corresponding category. Thus, it is not necessary that all the classification factors are present in each class -it is the most unfavourable that is determinant (Cardoso 1970) . In this study, three traditional crops are considered as wheat, maize and alfalfa. In this research, a simple map subsystem (ArcView GIS) was used and being all that is required to show basic data and model results on a map. It helps to extract information from the evaluation models (MicroLEIS) to be used and displayed as thematic geo-referenced maps.
Results and discussions
According to Cervatana model, the suggested computer program for segregation of arable land from marginal ones based on soil characteristics, erosion risk and topography limitations, only 3300ha or 80.49% of the total area are considered suitable for agriculture activities and 19.51% of the area with moderate to marginal capable lands and hill must be reforested and not dedicated to agriculture (Fig. 2) .
In general, Almagra model results show the agricultural soil suitability at three suitability classes of S1, S2 and S3. Suitability subclasses show type(s) of limitation by subclass suffixes codes. Out of the nine benchmark or representative soil families investigated points; only one site is excellent suitable (S1) for maize. On contrary, only one site is moderately suitable (S3t) Fine-Loamy, Mixed, active, Mesic Fluventic Endaquepts 66 ****** ****** ****** a Soil suitability classes: S1 -optimum; S2 -high; S3 -moderate Soil limitation factors: t -texture; c -carbonate content; ****** area under investigation of previous researchers must be reforested with soil texture limitation factor for alfalfa, while the rest show highly suitability for cultivation of the maize and alfalfa. Also, all of examined area have been classified as highly suitable for wheat because of soil texture and carbonate content limitation factors. Comparison of wheat and alfalfa presents similar suitability for both crops except in 126 ha in the north-west of the studied area closed to the Havarsin natural region. It is worth to mention that Fine, Mixed, active, Mesic Fluventic Haploxerepts with an extension of 822 ha, located in the west of Johny natural region, is more appropriate for maize crop. Finally, the arrangement of priority agricultural utilization or crop rotation according to their soil suitability classes in this area can be recommended as
